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＋
tlS lng digぬI im aglngie eぬiqu es･ 鬼 e olo r appe鑑 a n e em Ode王 ぬr m es opまe Vis量o fi
sh-Id be tiS ed fo r漣妃S ePu fPO S eS.
Åtypieaま m odelof hll n a n C olo r v呈§呈o昆 払お 緬o まevels ofpm e e 畠Sl喝 , 轡鮎盛
C opes withtriehf O n盛 e 也蜜O ry 皿d 8PPO n e出 払e o野. The o嘩 嘘s of ぬe e 聯 es of
Co n e s at the 色r st 東急ge af e C e n V e ftedto 也r e etype s of8PPOn e嘘 sign als 盈毛也e s e c o nd
ぬ ge(也e l瀧in azie e eha - el a nd 鮎 redjgre e n 汲d ye量lo wfbl現昏 e O呈o 若 呼野O n e n毛
Cha n n els). Ba s e如 n s tleh a 緬e -stage m odel, m a ny cぬ f Visio n n odels
2;7
ha v ebe e n
p和PO S ed e o n sidefing pr opertie s ofc olo r visio np野ehophy菖量e anyde短琵汲皇n ed. T h藍§e
Simple n odeis c o mbin e whatiskn o 闇 n abo嘘 s o 迅 e 誠Pe醜S ofe ole r v量sie nphys量血 gy
皿d Colo r v呈s量o np 野8hophys量e s. 鬼呈ぬo ngh 也e s e C ol r visio n m ode呈s 盈陀 Si銃声豊eタ ぬey
e 泣des cribe m 弧yPhe n o m e n o n ofe le r visio n. Ho w e v e r, m o S毛of 払e m a g e m ede王s皇n
pho'topie vis皇o n暮 王f 也e e elo r visio nin 也e e v e ning o r盛 nig担i畠 Ofin紐 托 鴎 盈 m e盛e玉
垣a sto c o n side r也ein盟tle n ∈e Ofr eぬ o nぬe e 8lo f aPPe 謙ど弧 鑑 T 鼓e T O逮in 鮎 ie n竃窃
c olo r visi組 is n ot simple a ndthe de毛由まs 払a v e n o毛be e 汲 t nder s馳 o盛. Co星o r v呈s豊e n
m odelspr opo s edpr e vio tlSyl盈e転 轡PrOpr量感e rod i虚罰盛豆o n 弧d e a n n 8毛be 轡P重量ed竃e
pT ediet e ele rappear 孤 e-ein m e s opI C Vis量¢n. T he r eぬr e,呈モfn野 be ef in毛e f eS竜也盛 T Od
sign alis added i感o 鮎 哲pie ale o壬o rvis皇e n m ode量s a s盛o w n呈n Fi酢ばei-i. 首払e i, ”
a nd Sai&eFlfS毛威盈ge a r e量nte nded盲o f ePr e S eflモモおe e e 孤 e S. T 鼓e a ehf O m盛 ep盛込w 野
C hapte rI
is a ctivated by the s u n m BLted o utput ofthe L a nd M c o n e s･ T he r/g spectral)y
oppo n e ntpathw ayis a ctiv ated by thediffer e n c eiJ) O utputby these s arrl e c o m e s. T he
yn) spectrally oppo n e ntpathw ay re c eiv e s a sign al thatis thediffer e n ce betw e e nthe
o utputof thelumin a n c e cha m ela rLdthatof Sc o n e.
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Figu r eI-1Atypicalc olo r visio n m odelaJ)dadditv e r odsign al
Ther e ar e a n u mbe r ofstudie sin theliter atu r e o n c olo r appe ar a n c eirl m e S OPI C
visio n. T hese studie s
813O ha ve rev ealed e xiste nce ofinte r a ctio nbetw e e n c o n e s aJld
rods
,
c o n c e m l ng with colo r visio n. Fo r e x a mple, Ulfa nd Bjg m Stabells
9‾17
sho w ed
thatr odsinflu enc e o n c olor pe rc eptlO nin a n umber ofexperim e nts. Theyrevealed
thatthe cha nge ofr ods a ctivatio nin the adaptado n丘eldvaried c olo rappe araJICe Of
both lo nga ndsho rt w a v el ngth lights. T he c olo r cha nge s m aybe s u m m ariz eda s r ods
c o ntri buteintobothr edn e s s a nd blu eJl eS S.
similarly, Buck 弧dhis co1eagatl e S
1 8 1 4
have show nthat rodsinnu e n c e o n n ot
onlybhlebutothe rhu e s(i.e. r ods pr odu c e a r ed-bia s at u niqu eblu e, ablu e-bia s at
6:短孟野毛eぎ呈
威 qil egr e e n a nd a gr e e n-b皇a B盛 軌呈qu ey 曲 腎ラ. To e 8 皆野e T 逸書e毛he s e T e S 隠i電§, 由e㌔王
als oin v eぬg彪 ea m odel 盛好 a ete Tisモie sぬ珪 e 盈呈磯 野若e篭竃鮎 T8盛s呈盛畠偲 n e e O n e e呈o r
visio xi
,
addingF Od 呈- s皇e nto a e o呼ie 8fぢele ぎ m 8de呈s
ヰ,5
書 T 転ey e o n s主de 若昏d 迅 Od蜜Is
血痕 e 霊plain asy m e飯豊e r od e o嘘ibutio 監S be陶 e e n 転tle S8 鬼豊野 n eな皇e F OB
e o嘘iblltio rlis 血ephe n e m e n e n stleh ぬ盛 盛di盟g f eds呈gnai紐 yei呈e 闇 盛i蔑s 蝕e 扱tie
to Ⅷdgr e e n a ndaddingr odsign als竃o blti eShi氏s ぬe 短題 号o w a gd 托d･ 王n 由e m ode呈s
ぬey e o n s皇de 托dラ r Ods皇gn ali醜 de s毛o e 鑑hof i, M 皿d Se o n s e将 領竃s 感触 盛量免re鋭
a m o 切或 8fr od c o虚 血 醜io nde芦e nd皇ng o n 也e eh昆 皿 el澄事 鬼呈蝕o喝艶 s o m 母 ef ぬ 由
e xpe畠n e rital 托S ults stlgge St a Sym m 母毛曙 8fr od e o威 も嘘io 汲, f eStl毛$ 8fother s老視d量e s
s ugge s毛也盛 r od e o niTibtlte Sモo r edlgre e n 弧dyelio w粘l班 OPPOn e嘘 pr e e e s §e s夕 闇hi 盛
eha Age Per c eiv ed hn e. Colo r野Pe a E 皿 e e e盛 m 威io n ef 威de v a gi軽電y of毛e s毛 e el8 rS呈s
n e c e s s a rytO deter min e wh威 聯 es ¢fpf O e e S Singin m odels eha g 盈e毛eriz es e曲 f 管主整io n
w 地 r od i虫捷払Sio n. T he s e sぬd主e spr o vided d威a s u戊e量e成 毛o e o n eluae 也ai r od
i盈 鮎 en c es bo也 o n r ea!gr e e n 弧dyeiio wfbiu e o押O n e ni ぢO量o rpe 君ぢePt豊艶 Ho 闇 蟹V eち
也e r e a g e n Oモ s 戚 e呈e nt daia to e o n s捷 脱 毛 a qtl 泌重量毛盛v e m ode王. 閣 也o嘘 s e畠 弧 S
c o n盛de r盛o n ofrodi‡虚u e n c e o nhu epe m ep毛ie nタ S e 腎er盛 ぬd皇es e艶鮮 紅te由芸ed ぬe
Cha ngeill C ol r appe ar 弧 e ein m 昏S OPiC V量s呈o n･
The r eis o n e e olo r 琴Pe 酌 盈Ce m e蝋 HⅦ嘘 94
3王5 32
,
ぬ盛 pr e戯ets c o圭8 r
＋
appe a r a n c efo r a wide r 弧ge ef ill澱if1 弧 C ele v e晩呈n e量感i喝 n eS轡 e 弧d§eo飯野呈e
le v els. T he m ode呈ha s s e v e r盛 pa f 弧 e%e rste e en&o呈也e a m o感 ofT od in竃和 S豆o n 皿d
the pr edictio n pe rfo - a n e eis a c c eptable fo ぎ m 野 盈PPli蛋盛e 毘S･ Vi達n o嘗 e毛 盈It
3 3
f ePO fted盈 Sim td 盛e 投 uS 喝 a m Odel もぉ ed o 泣ぬe H 感 粥 e e王o r琴Pe a g a n e-e m edeま
3l亨
3 2
. T he m ede呈pr edict§ ぬ o m ar e血 e由n 威也 de ef e a S e8fillu m皇漁 況 e e呈e 鴫 whieぬ量s
asym mぬ呈e betw e e n也e r edjgfe e naXld yel重o wtbltie e O量o f OPPOn e n毛 盛 鎚 ぬ
Ho w e v eちthe m ode呈fequ ば e S e O mP呈e x e aie ui盛en s飯盛 a ndi銭etdtt8量rnpie 氾 窃或 a nd
∈払盈野毛藍君量
ぬede cisio n e nぬe 轡Pr e芦Ti威eFa g - ei f ¥ 盈呈tie S量s B O嘗e 鮎ぎ
呈
卓
Simil-afly' 賢感 触 aiket 東･
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pf OPe S ea a f n Oael 態a s ed e n 漁e ad轡 a若妻o n 鼠d
spai呈ai &eqtle n ey e畠 - £terisモ重c efe ole r visio n 紐 be 琴P重量e適量e篭o 盈 W圭de f 弧ge Of
量i呈t nin 弧 e ele v els. Their model als o p托 血毛s ge 扱ef ai eh嗣 £樋fi畠毛量e s ef e o皇o 若
appe 好 a n e eira m e S OPle Vis皇o n･ Ho w e ver e弧 S皇de fingr od 皇泣虫u e 笠8 e e n e Oまo r v主s皇e n豆s
nece s s ary払r 鑑 Cttr醜 epr edie畠o n er 也e m e s opl e eO呈of 野Pe 好 弧 e e･
pr e vio u sぬ die s
2 9句 3eぬ otlfl 盛o F盛o fy r ep - a e o壬o r m盛 血 ng e 荒Pefim e鰯雲
wi ぬ盈Ia fge n u rnbef efC olo r ehips ぬ東 pfOVide s戚 eie nidぬ ぬf a e e嘘醜epr e血 由 盟
ofm es opl e Visio n･ Bas e o n也e e o圭o rn 虚 血 ngr e 墨由毛s tlS lng也e鞘盛 ぽ 急呈Coie 若§y厳密m
＋
野C Sヂ5 colo r ada 5 a S m atC鮎 gstim uli, Yagu 血 e毛aLpmpo s ed 弧 母野ide盛 m ぬ 8d
モopT edie嘗e ole r野Pe 野 皿 e ein m e s opI C Vision wi 也皿 a e etlr a eyOf4-5 in 也eC王E LÅB
AEab* ･ Unfo托 風 速ely, 也e u s e of ぬe r e sdts ha s adi畠e由tyin e o n v ert重ng 弧 ぬ e F
de vic eindepe nde ntC olo r spa e e s･ T he鞘C SC olo r chips ar e n otr el盛edw 地 ⅩY Zeo量e r
spa c eby a ny m aぬe m atie al fo r m tila 弧dspe eなalT e丑e eぬnis 柁q由n盛 ぬ e e nve蛇 ぬe
討C SC olo rto ぴぬe r e ol r 琴a C e S. Ⅰn 也e m e也窃d pr epesed by Yag拡 hiet aiラ
i嘘 rpo王威io n o r e細 野O王威 o n oぎe e呈o r n o嘘io nぬ 也e N C §p拡 e m 頓醜 be ぬIiowed by
e o n∇母f S呈o nto X Y Zeぬ r sp就 e a S St n l ng§Pe線 盛 r e丑e e篭量o 設 Ofぬe eぬ r ehips宅o t15 曽
也s min B也er C ol r spa e e 凱T hisis n ot o軸 in e e n v e n呈 竃怒ut m 野 e 弧Se壬a fge efr8 Tby
ぬe u n軌 昏 SPe e蛭alr e鮎 etio n. 鞄 e r eis 弧 感 e rpo s si 独p和 独 m 量丑 ぬe e x野畠m en毛呈n
Yagu ehieモai･ Sizi e e払eyu s eda n t mbe r ofe ぬ r e軸s呈n N C Seoまe f惑星as as m虚 血 ng
s毛im Bli
,
払e pr e cisio 昆 Of 也e r n aiehing res挽王t n 野 ぬve be e n r e stfie短d by 也e e oie 若
diger e n c e sbetw ee n也e C olorpaiehesin ぬe盛lぉ .
g 転轡嘗若君呈
l･3 Ptl rP鵬 e 3 最d急P野r 母謎C払母ぎ 鮎多 淫毛恐盛ぎ
王nthis study,壬e sモi盟王威ede o呈o r a野芦ear 弧 e eOfe8lor e畠麺s e eve fl丑glaF各e員e呈dofe 8王or
f eglOnS tinde r v a rio u siまlは汲ぬ 皿 C ele vels tlSmg扱轡ie s e轡 e e 8呈o ぎ m盛ehing嘗e e転由qu e
威 払 a co mptlte ど e O n&ol呈ed dispi野 ･ T he e琴e由m e醜 w a sdesign ed 嘗o e elまe c篭 ぬ毛盈
r eqttir ed fo r modeling e oio r appe a g 弧 C ein m e s op呈e V皇s呈o na s 閣l壬 a s野畠ぬ p呈e 池d
*
s cぬ pic visio n･ For e a s e ef野Pl呈e盛 孤 弧d m odelぬgラ 也e ぬ臨 w er e盛 嘘 n ea 量盟毛eF m S
of ぬeC王E X YZ 由醜im 血 s v a壬u e s･ T hispr o vide squ a n竃i毛盛ved盛盈 威改 野皇de ぎ 訊g宕 Of
stim tlitiS eOl耶 , 儀恵ich a 陀 T equir ed 細 ぬiid盈 q敏 感圭嘘呈ve n odel ぬ n e s轡 e e O呈o r
vis呈o n･ inthe 触dy,王b滋lモa m odel ba s edo 毘ぬe e elo r琴Pe af 弧 £e r e S ul篭s m e a s tg ed 量n
the e 濫Pe rim e ni書 T he m odeladds r od i嘘 払S豆o n毛o 地色 緬 o-stage m odelp和PO S ed 態y
Boy醜o n
3
さ T he m o血 ha s r od in 触 Sie nb 地 主n 鮎 tw o C ol r oppe n en竃 eh血 盟eis 皿感
触 itmin 弧 C e eha si n els o ぬ威 htie
,
S盛 ぽ ation 盈d 壬igh馳e s s shi銃w皇地 主IlⅦ由n a n e e
ie v els･ Modelpa r 弧 ete rS a r edte r min edto pr edie毛ぬe e 霊Pe由m e niaiT e§説i毛s 弧d 也e
m odelpe fo r m 弧 8 eis e v alu &ied by eoio r盛 飽r e n e e sbe陶e e nぬe 既Perim e嘘盛 d盛患
a ndpr ed呈etio n良o m ぬe m ode呈.
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C R A P T E R 2
C O L OR A P P E A R A N C E IN M E S O PIC VISIO N
2.1SectiotLal intr odtI Ctio tL
T hephe n o m erl a Ofc olo r visio n atlo wlightlevels, where rods at e active, s e e mtobe
v erydiffer e nt丘o mtho s e ofphotopic visio Jl. For e x a mple, thetra n sitio n舟o m c ol r ed
c o n e visio n to c olo r-blind night visio ninvolves a dram atic bre ak do w nin the
additvity of vis u al m atching that ha sjust be e nde s cribed for rod vis o n･ Colo r
appe a r a n c ediqer e n c e o c c w sbe c a u s e ofadram atic changein the spectr al s e n sitivity
of th¢ eye(Figur e2-1)thatis a s s o ciated with the adv e nt ofcolor visio Tl: Whe r e a sir)
r od visio n s e n sitivityis gr e ate st n e ar50On m,in con evisio nitis gr e ate st at abo ut
555nm .
m 棚 野 掛
ち Rod M
Figtlr e2･I Spectr als e n sitivityofeye
h chapter2, an e xperim e nt whichis c o ndu cted to pr edict m esopl C C ol r
appe ara n ceis de s cribcd 弧d the r es ults are sho w nfor aver age o
ve ral obs e rvers a nd
e a ch individualobs e r v e r. To predict m e s opI C C OIo r appear an c e, s ufrlCie ntdata ar e
n e ededin te n sofqtJBLntjtativ e n u meric alv alu e･ In this study the c olo r appe a r an c e
∈払轡嘘ぎ2
betw e e npho毛opie 弧d m e §op呈e Vis呈o nis evai樋盛ed転y edo 若 m盛ぢhi汲g e 荒野e東m e醜S
qu anti嘘 v 軸 Thehigh ae e tlf a eyd威盈 W er e e el呈e毛e盛 弧盛 win be 轡P重量e通電o m盛e ぬ怒
m odel fo r eぬ r 野Pe agane ePred呈e由 n呈n m e s轡 e Visio 毘♯
2.之fi盈PIB 澄C呼 IC C 81 r 扱 aic払ijl誓書e c払汲iqtl e
＋
A h琴io s e opI C C ol r n盛 血 喝 te 6ぬ皇qu e
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w a s e 斑P呈eyed to m e ぉ u r e也e
c o ff eSPO 威 ng c olo r s Of te東 e elo r e軸s un ぬ Ⅴ感 o tlSin済 汲in a n e e豊e v els一 転
haplo s c opI C m aLtChing, o n e eyeis ad野紐d毛e o n ev呈ew ngeendi毛o n a nd 也度 盛 母r eye
*
is adaptedto ぬe o也er vie Ⅶ g c o ndito n. T ぬe n a音e東 S音量m ultiSPf eS e嘘 d 呈n o n e ey 豆s
＋
c e mpa g eda nd m ate-bed witha s滋m ulu spf e S e nied紐 ぬぢ ¢故意r eye･ T 逸e adv 感 急ge $ Of
haplo s c opIC e XPe rin e ntin c olo r nぬhi喝 e富Pe畠m 朝盛各 駅 :
●
i. O bs er v盛e n c 皿be e o ndue短din e痕ir e ad野毛盛呈o n e o ndite n･
2. T he r e ar ehardly也e m e m o由由 e ro r畠.
3. Itis v e fy毛im e-s m gbe e a tiS e醜ini喝 鮎 expef皇m e虚sis n o音n e e盛ed事
Btlt也e r eis adisadv 感 急gelike毛ぬ毛the皇腿毛ab主物 efad野 馳量8 n 鮎 汲 ぬe r e e重野e e al
a ctio n of boぬ eye s.
In 鮎 § e xperim e nt, 也e obs er v er s s a w a随意 e olo r e軸 威 也 ぬeiぎie氏 eye 弧a
adjtiSted 也e appe af a n e e ef ぬe e olo fPT e S e嘘 do n 盈C 毘写d量sp重野 W 独 ぬe ri癖毛eye s 8
a sぬ m 盛ぬ 也豊 野Peaf a n C e ef 也e毛e盛 eぬ f･ T heillu nin 皿 e e e O n盛畠e n 蓋ぬr 也e量e魚
叙drigh毛 eye s 腎 e r e C O n恕olled 呈ndepe nde嘘Iy 払 モe m s efa s ep恕 感 e nd量Ⅴ述迅g ぬ宅
bo o也inio tw o r o o m s
,
Wi 蝕whieh e拡ぬ eye wa s 既POS e感 触 皿 量l里u min a A毛 e o n盛感 孤
e o嘘 olled indepe 艮de ntiy･ S ぬe ew e u s eddi 免re虚妄n磁ぬ汲 泣 6 e e O盛 鮎 n sbe緬 怒e 毘蝕e
te st a nd m atchingsモ圭m 峨 ぬe obs 昏r V erdida sp - etde m 姦転出 格 F重野 況 2一望 s払o w s
也e vie 開 設gbo o也 fo f也e C olo r m aie転ぬge xpe Fim e感 ･
*
∈艶轡嘗eぎ慧
Figttr e2-2Vie w ifigbo oth fo r鮎 e ele ぎ m atehinge 貰PeF量m e n篭
2.3 】城e組8d薯
2･3･1鬼ppa r 鍾紬s
In side 腎 al of ぬe e 笈Pe畠n e nial bo 漉 (F量gtu e2-2ラw a s Co v er ed by g 野PaPe r, 威 e se
C 王Ee oio r e o o r血 盛es w e f e呼Pr O 荒まn盛和 也e s 弧e a S也e s e eぎ N 5 皇n Mt ns eu
n o触ie n･ T hete st 00lo r Chip w a spre s e嘘 d in 也ele氏T O O n Of 払ebo ぬ t n お e n e eぎ
t也e six 圭Ilt mi濃 弧 e elev ぬ T here w er e15 鮎 e 托 S e e nモl- ps sim u量aぬg B65o n 鮎
C hapter2
c eilingofe a ch h alfof thebo oth. T heAu o r e s ce ntla mpsillumin ate thr o ughadi 鮎ing
s c r ee n. Figu r e2-3 sho w sthe spe ctralr adia n c e of the flu o re sce ntlamps pa s s ed
thr o ughadi 軌singscr e e n. T he m atching stiTrlu s w a sge n er ated o n aC RYdisplay
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Table2-3 TheCIEユγChro m adcityco o Tdin ate s ofeachphosphorlumin aJIC e Of the
C RT display
X y
Red 0.624 0.3 45
Gre e n 0.280 0.617
Blu e 0.151 0.07S
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If 也e 皆is滋n u呈u s valu宕S Of a c e幻惑in e o呈or o 迅C 崇ぎ 連立sp玉野 ar eX, Y, 畏 鮎
ehr o m aticitye o e rd皇n威e s x,y, I of 也e C olo r a r e
X
X =
3/ ≡
Z = =
X ヰ Y＋ Z
Y
X ＋ Y ＋ Z
Z
X ＋ Y＋ Z
Fr o mEq.(2-i), a ぬe o r eぬ alr el盛io n shipbe若野e e nX- Y, Z- Y isgiv e nby
x = 望
y
z = 望
3)
Thetris也m tihlS V alu e sX
,
Y
,
Z o nC RY displaye 血bede c o mpo s eda sぬIIo腎S:
X - XR ＋ .YG ＋ XB
Y - YR ＋ YG ＋ YB
i - ZR ＋ ZG ヰ ZB
(2-呈ラ
宅2一之き
(2-3ラ
whe r eXi, Yi, る(i - 盈 t;a)a r eぬe 幽霊音量mtz王tIS V al硯eS e e f T e SPO n逮ぬg電o 毛he e mis sio n
ofr ed,gr e e n,blu epho spho r, r e spe ctiv ely.
Fr o mぬ宅 r el盛ie n shipbefw e e n監q,(2-2)皿d(2-3), 払e 由呈Io威 ngeq磁鼓ie nis o 触 ed;
2e
藍艶野毛怒ぎ望
x = 塑迄 ヰ 追 ヰ 包茎
yR 31G yB
Y = YR ヰ YG ＋ YB
z = 追 手 盛 手 盛
yR 3;G 3)a
T he Eq.(2-4)ea xibe T e W Fitte n ぉfo里io w s;
｢言う-才萎
A =
XR XG XB
yR yG yB
i I i
ZR ZG ZB
yR yG 3)B
where
宅2-4き
(2-5き
蔓2-6き
T払e n ぬ念 r ela;io n ship be紬 e e n也e lu ni 泌 e e 弧d ぬe 醜貌量m t1まn s v感泣e S e 皿転e
c alc til盛ed by
X
Y
Z
= A
㌔
YG
㌔
- A(蔓… (2-7)
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r eddi盛asldyeno wishe elor 血ps(Y, 警乾 R, RP 弧dP) 皿 d be陶 e e n蓬eOe泣a 音量Ⅹ
fo rgr e e nish and bluisho n e s(PB, a, B亀 G a Bd G Yき ぉ she 閤 nisiFi由tF e2-1O. 首he
de clin e ofぬe chr o 王n a Wi 也 de cr e a s e of ぬei豊玉ti min 弧 ぢele v ei 漫由s艶e s 盈毛a転o 苛鹿e.i l蒐
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le veis 鮎 m pho紐pie毛o s e etop呈cle v els a g ePle触d o n也e CIE L鬼B e olo f S芦a e . T態S
f e S u里ts sho w ed ぬ威 也e htle
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Chr o m a 皿d ligh臨e s § of 也e e o呈e r Chips e払a ngea w 漁
illtt min 皿 C e a ndthe m 蓬旺挽e rOf也e e elof eh乱gedependedo n嘗e stchipcele f S.
T her e af e血 e e m ajo rfindings which sho由d 転e e o n side f edto p摺die篭 e o呈o r
琴Pe aEr a n C einlo willu min asle ele v由 . Fif盛, ぬtle Shi免職 SPe e tliia rぬ 電e s宅 地phtie §.
Å地 ough也e feStlits a g e n ゅt simple,蛋e n era!t孤de ney m aybe s t m 鑑iz 宕das 如呈o 腎S.
T he r e血 e毛io n ofsaEtt W盛io n o r ehr o m a of ぬete stchips IS e xplain ed by也ede e r e ぉ e oぎ
t也e o tlip嘘s of ぬe C olo r oppo n e nt eha n n eまs wiぬ de er e a B einin胤in a n e ei v eまさ王f闇 e
a s s 屯 m e色感 也e ndu etion of ぬ宅 yelまo wfb he oppo n e嘘 cha m el o嘘put 威a醜§ 盛 a 扱
iu態 min 弧 e ele v el hi癖er也 狐 色ぬ of 也e r edjgn e n oppo n e n毛ehasn elo呼野t, aPPa g e虚
hu e盛o ttldshi洗wi也ililf nぬ 皿 e ele v els. W iぬ de cr e a s ein呈nti n皇ぬ盈捜e e呈e v el盛 high宕r
le v els
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C olo r sho uldshi免毛o w ard a * a xi整 be e a tlS e Of 払e 柁血c畠o n oぎyeno wib重u e
s lgn al§. W i也 de eぎe a S einillninin aEiC ele y elaftlo w er王e v els, e oio 若 S鼓o u呈dshi鹿to Ⅷ d
蝕e n e療 aipointbe ca耶 e Of 蝕e r e血e鮎n of bo也 T edigre e n 弧dyei呈o 醜王tz昏 S呈gn ais暮
Se c o nd
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ぬe dis由b嘘量o n of ぬe m akehing e ol8 r東 e.el l芸 W お bim oぬ蓬･ 鞄 e 若e
s e e mto be 陶 o c atego rie s of e ole r 琴Pe a g 皿 e e盛 ぬe 呈o w e sモ量il班 汲i選 出 e ile v e王
e x 弧in ed inthepr e s e ntst威y. T hed呈血托n e e 昏in壷od &d i- C o n e s e 汲Sit呈vi篭主e s嘗o e 鑑h
モe st Chips pe血琴S e attS eぬ宅 di 免re n e ein ぬ昏 C ぬ r 琴Pe 訂 a 汲e 宅感 触 量e 習e亀･ Fo 若也宅
C olo r chi野S 常夏ぬ io喝 W a V el ng麹 re鮎ei 昏n, W e e 晃Pe e毛Ia Ege 紅毛主v盛 o n ¢ぎL- cones
腎her e 鮎 轡 e e XPe虎 i怒嘗e 封窪呈v盛io n ofr ods 鮎f e Oまo T ehips 威蝕 澄鼓e虎 w a v e里 喝蝕
r盛 e ction. T 鮎sdi 飴Te n e e 闇 鈍Idpf e Vide 也e 虎 魚 n n e ein e e蔓o r野Pe 欝 a a 忘e卓
T hifd, 也ela g e eぬ弧者eS efeぬ恕m 盈 弧d l豆癖ぬes s o e c ば r ed 感 触 皇重量磁汲呈温 血 e e
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eh弧 ge S abo v eまe lx 麺fe S t m ab呈y呈n the pぬet8Pie呈e v elラi 胃瀧皇§ e o嘘 翁竃§ ぬ s m 急呈里er
ehmge belo w 10 l笈 麺托S t m盛Iyin 蝕昏 m e §O野iele velラー T 鮎s e r e s ui毛s s 態gge窮 地盛
e eler 琴Pe ar a n e e eha喝e S威蝕ill風in 盈汲C e里e v els 那 m O S篭皇mpe 触 感 盛io 博呈e v els of
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3.1 Se c‡i8 ZL 汲I i温書r 8dtIC滋8n
王n Chapte r2, e 鑑 eぬIe v al槌奴io n ofe olo r琴Pe 盈r a n e e W a s m ade wiぬa里a g e n ti mber ef
C olo r Chips to b 滋Ida m ode王 of m es轡 e C olo r v呈s圭8 弘一 鬼 s虎 of e 濫Pe rim e嘘s 閤 a S
*
e o n血eモedto in ¥ e stigate毛輸 eh弧ge Ofe ol8 r呼Pe 好 弧 C e t nde r v 好量o'tlSiま呈t m圭㍊ 汲e e
le v els
,
ra ngi ng fr o m photopie to s e oぬpie via m e s ople le v els. B 鮎 e O n 醜e
e 芝Pe速ぬe nialr e stl晦 a m odelofColo rappe ar a 汲e ein n e s opi∈ Vis皇o n呈s propo sed in
eh琴te r3,
T he m odel is bas ed o n a緬 o 一 武喝e e Olo ㌣ visio n m edel 戚e態 a s sti m e S O n e
ajehf O'm 盛 c e転鑑由el
,
c由Ied 呈Ⅶ 毘呈n a 泥 e eぬ eも a ndtw o o押 8 n e虚 - e oie r e転意払 e呈整,
e alまedr ed-g托 en 皿d blue-yelle 腎 OPPO n昏戚 - c o壬o rehai n els. T8 e XPT e S S md in紗地主8 n竃e
e a ch ch鑑 皿 el, r ed s呈gn a!s a g e added. T he ge n er al ide 盈 職 i圭IuBな盛ed 威 名昏濫 蜜 豆-呈｡
T he毛おe etyp昏$ 0ぎe o n e s 弧dr od 盛 ぬe 盈r きt 威喝昏/- ef 怒竣 点gw e野f O 暫id替 地蜜豆ni ぬ重
stage s of ぬe a ehr o m威ie 弧d 忘おo m虚妄e 管主s感 syste m. T he m od歩l 甜 盛 男恩澄 随 盈
e eぬ圭n 威 沈da fdstrt紅毛tir e. Ba sically, ぬ e sign als, g1 ¥ e n董n 也豊 X YZ琴 就 e 皿虚血蜜 e 泣
8 8
spe紐 a玉里 血 e u s盛 cieney V
'
宅A)ヲ 耶 後 鑑 済畠rm ed圭n 盈畠r 悪書 威喝einie s圭酢盛§ 窃ぎ
L M SCo n e a31d md. T he s e sign als 磁盛e轡 a S e ぢe nd 薩an sぬ m 惑星e 汲 細 yi母l惑 乱
紅 組惑m 威量c宅峯きzind 触 血 o n惑星e s量gn曲 (dg 弧 dき砲ラas鮎流感呈¢n of 重量呈悦東急 盈 e eE.
‡設 ぬまs e軸 eち 也e detぬIs of払e m odela g ede きe曲 e遠 a s w e重量 お 也e pe血 弧 弧 e e Oぎ
ぬ義皇.
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3.2 濫芝野efi<zEl e 没書盈Ir cs tl葦毛奮
3･2･1 Tra払 曲 陀 a盛8 汲 8fr e stllsiiit魯 魚温 0押 繊 e 恐竜- e Ble r s野盈C e
A m odel is bti出 o nbas呈芳 Ofぬe C olo r ap pe a r a n ce m ea s u n m e虚§ ぬ e払野毛eT2. 写玩曹
expe fim e虎 m e a s ば ed c o rr e sp孤di汲g C olo r of 4害e olo r Chips u nde r v感 e 態S
ilit min a & e ele v els by a n a sy定 温 e竃fie cめ r m aieh呈喝 e荒Pe虎m e ni. The appe a f 皿 e e Oぎ
e a chte s毛 e elo r ch* 腎aS m ai血ed by 塊e obs e ryer急増u威皇喝 e OIo r e n a∈漫T displ野
tnde r aphotop量ele v elofin ぬ弧 e e. T he f e S由毛5 ar eP圭o触do n也e C 迂L ゑ腰colo r
spa c efo r n ot O nlychf O m 農奴d ま呈ghtn e ssb嘘 htle Of ぬe m o s毛 e o王o r Chips eh弧gedwi也
int nin a n e e.
王n o rdertO e O mPaf ebetw e e nぬe e xperim e nial 托 S uits 弧dp汚点i醜皇o n魚o m毛鮎
m odel
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3.之･3 StI 取 払 急ry 8fe 霊夢erぬ e 温‡象Ir e 藩感奮
The e 濫Pe fim e niai r es tlls 好 e S t - a Fiz ed ぉ follo w s
獅 9
. F主観 由 ¢ 泡盛ic
e o mpo n e虚(s ぬ 嘘ie nきof毛est Colors de cr e as e swi也 dee r eぉ e皇n呈Ilu m呈n 盈 e e. S皇n e e
ぬede c r e a s e efehro m atie e o mpo n e fXi 8 e etlfSb ぬ 盛 hi癖iu磁疫由a n e e §(abo v eほ呈蒐き
th孤 atlo willu min 皿 e e S(belo wi lx), pe rhapsbo也 e 8 n e S 泣dr od整in盟u 孤 e e O Bぬe
chasige $ Ofehr e m ai c co mpo ne nt, Sec ond,hu eeh弧ge S W地 de ef e 怒 eぬ主星lは盟主取 払e e.
T helo ciofc o rT e SPO n血 唱 e Ole rbe nd in ape e uli好 W ay 由r e 鑑h 壬ぬe. T helo ciind皇c盛e
ぬe shi氏e v e n with e o n 5ide 感 o n of 由 良転汲野 払tteshiA
39き 5e
,
whieh皇s 払tle Cha nges
wi也 s ぬ aii窃n O r e el8 rim etrie pu rity. T helo ci ofyelio 閤ish, r eddish 泣d pu rpi呈sh
chipsbe ndedto w a gd ぬe r ed dish ぬe etio n w地 de e 托 お einill風 量n 弧 e e量e v elab窃V e呈
lx, below whichie v el 鮎 io ei盈r e r elaiv elystr aig振 . T hel8 Ciof bl由sぬ 血 ps be nded
to w恕d 也e gf e eBish dire eぬn wi也 de e r e a s einill弧in a n e el v elabo v ei lx, b ぬw
which le v el 也elo ci 琵re r el盛iv ely 東r aight. Third, e o王o r呈s pe n e呈v ed e v e n盛 ぬe
illn min 弧 e e Of 0.Ol tx. T he e oo rd量n ate s of e o fr eSPOnaing e8io rs盛 ぬe le v el
d呈stfib虎 s wi也 紬 o pe盛退(b呈m odal d呈sなib嘘呈o n). T he e o o fdin aie s ef 蝕e 盛s醜b嘘io n
e e nte f §ugge StS 也威 f eddi盛te st c ole r s野Pe a E毛o be s重量ghtly m o r e, f ed dish宕i怒篭e f
v altl e §皇n i-2喝 ぬ 私 宅he o也宕rS a nd m o盛 ¢f ぬe 短銃 e o里o T 島野Pe 欝 t8 態e blui魂
(s m aller v alu e sin L＋ 賂S 也a n n e嘘 ai griiy, 也ei嘘 鮮S e Ct-io n of 也e da s畠ed 呈in e sき.
Fo ぬ ラ l呈癖払e s§ de cr eぉ e s wiぬ decr e as e in 呈Il風量腿 盈e e le v e呈 ぬ e tl癖o感 触e
int m呈n a n e el v elsfo r all毛e或 盛ips 既 C ePifo r転Iui 盛cole r e払ps, fe r 戚 e払ま豆g&ぬe s s
由 昏澄 n O毛de e r e ぉ e 弧devenincr e ase sin s o n 宕e aS 昏§もeまo 腎18 lx. 罰綬 m Od-e星野和PO S 卓逮
ぬ 払epf e S e感 sfudyisto e xplain ぬe s e魚威嘘漕S.
7e
∈義琴ieF3
3･きA 槌 e 紬PI C C 81 r 亀Ppe 洗T 免混e e m Od蓉l
＋
3.3.1 0ijtlil e 8f 飽e model
Thepr e s e nt m odelm odifiesぬe Boynto fi
'
stw o-Stage e OIo f- Vis呈8 n m edelザin whieh 鮎
r edfgreen and ye呈Io 納 Iu e oppo n e nt eh 組 els 弧d 也e lu m呈n a u e Gh蓬 弧 eis a r e
r epr e s e nted byeqti£由o n sL-2 M,L＋M -S a nd L＋ M. 鞄 e ehr o m atic 盛a n n elsderiv ed by
也ehtl e e a n e eil盛 o n m ethodr eprese ntthe 触 e毛ie n s ofoppo n e nt- e o呈o r f e SPe 毘S e. T he
iu min a n e e e鼓叡 弧 ei de f量y ed by 塊e aieke r m e也odr ep托 S e嘘s 也e ぬ温et量o n ofr ei盛腎e
it miliO u S e氏 呈e n eyfo rphotepl e Visio n. T hepr e s e nted m odelp嘘s 盈 f Od ぬ sio n皇21
e a ch of ぬe oppo n e nt eha n威 s a nd r od s皇gn als 弧d 也e 弧 O は嘘 eftお r od signals
v 鑑ied depe nding o n血eill切由n 弧 £ele v els 弧d o n也e cha m els. T he a m o ti ni ef 蝕e
C o n e s lgn ais als ovarieddependingon 払eillは盟主fiau e呈e v el畠 a ndon 蝕e eha毘毘由 . T he
w eigh毛ofc 碓 e Sign alsde er e ぉ e s wiぬ de e r e 鮎 einillt mi振 弧 e e Whileぬe w e呈g蜘 of 和d
sign alsin c r e a s e. 取 e o utp嘘 ofe a ch eha n 毘el is fo m嘘盛ed in Eqs.宅3-5ラ,宅3-6き 泌d
(3-7).
A(E)- a(E)Kw((Lp＋Mpき確Lp＋ Mpき簡)＋鼎E)E
'
野 WjY‡ダラ亨 毛3-5ラ
r/g(E)- i( 鞘Lp-2 Mpラ＋ a(E)Y
'
若3一番)
b/y(E)- ”(E)宅Lp＋Mp-Spき＋b宅E)Y
き
(3-7き
whe r e
, ち, Mp a nd峯repr e s e ni C o n e o嘩 嘘s 威 p転地 pic e e感 惑o n予 弧 d A老熟 磯 野
弧d あ朗E)rep托 S e ntO 嘩 嘘 of ぬelu n圭n 汲 C e, f e盛-g托 en 弧d あ量tie-ye呈王e 腎 ぢ ぬ e里s 盈毛
illu min a n e el v el of 盈 Y
'
r epr e s e nis ぬe s e 8輸piel切虚 泌 e 鮎 ぬち 藤 娘 c 泣 転e
托gafded ぉ 和d o 嘩 醜 Y
'
量s c aie td盛ed 払君 昏拡 ぬ 竃e盛 ehip by ぬe e壬監spe e嘘
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l弧in o tiS戚 ei銃 eyV
'
(1)弧dn o rrn盛 z ed by white a s s扱e 轡毘in Eq.(3一審き.
whe r e
,
Y
亨
- k
'
ta(見ラI宅見W
事
(逮)dl
k事= 10O!fI(見)V事(i)d1
宅3-客き
a(A) aild 葺1)indie盛e 也e speぬ al r e鮎 eta n e e of ぬe 毛e s毛 血ip 皿d 蝕e spe e蛭al
ぬadi皿 e e O n也e te st Chip. 鬼 qu o晩 k
'
,
w a sdete f min ed毛o be Y
'
equ alぬ 10e ぬr
r efer e n c e white･ (Lp＋ Mp)w 弧d Y
'
w ar e OutP嘘S ofphoモopie 由盛 s e 8毛op皇elu min 弧 e e
eha温nels fo r white. The w eighting e o e氏cie 嘘 , a宅E) 弧d?(E)iiidie盛e c 8 n感b嘘io n
弧 O u ntS Ofphe毛opie 弧d§e otop皇ci ぬ e e a B ahin etio n ef illt ぬ e eE. Kw a nd
K'汐indie盛e ぬe m 拡im u mre spo n se宅地e 托 SPe n S e毛o 聯短毛e)of醜elu min 弧 e e e払蓬扱n el
at pho細pie asia s e otopie le v e王s, a nd γis ぬe p野 a n e紐r to e xpr e s s也e n o nlin e 欝
r el戚io zIShip be陶 e e nphotopie 皿d s e etopie it ni温a n e e eha l n eis. T he w eigh 血g
e o e氏eieritS, i(E)a nd a(E)indie威e e o嘘ib 嘘o n a m o 樋虚s of 也e pho毛opie r edjgr e en
pr o c e ss(r edfgre e n sign al m ade of ia nd ”C o n e o嘩 uts) 弧 d若ed ぬ 蝕壱 汚aigr e e n
cha 淀n el. T he w eighinge o e氏e圭e n晩 溺(E) 弧d a(萄indie盛e e o n醜b 威e 汲 弧 窃説抜毛畠 Of
ぬe phoぬpie yello 闇薙Iu epr o c e s s(yelle wfbh}e signal ぬ盛e of i, M 盈迅速 S c o n e
o 唾 tlis) 弧dr od毛o 也蜜 yei王owfbl聡 eha nel. T he s ew e呈癖ぬgeoe氏e豆e nts 腎afy 腎量也
int mi汲 泣 e ele v elof Eto e 笈Pr e S S払e Cha nge ofe o感 b嘘呈o n 盈m O Ⅶ惑s e'fぬe 鮎 飯野S
a m o ngd皇免re n毛呈il嘘由n 弧 e eie v e呈s.
T he m odel i惑 de sign ed毛o pf e鹿毛払efe盛 況 S ef ぬe e xpe fim e威 r e 霊ti奴蚤. To
e xpl盈ぬ ぬe 免stfeぬ 澄e, ぬe de e 托 a S eiB Chr o n盛 蛋 e 窃 mpe n e嘘 of 蛭s竃 e e蔓e 若S 威也
dec r e ぉ e呈n 皇Il淑in 弧 e e, 也e e o虚 血 嘘量o n B m O 収量s er 也e phe輸ple e Ole r eppe n e ni
血盈 m e王畠そぬe e o e氏eie戚s,i弼 a nd m(E))血e柁 a S e威 也 de e 托 お ein重量星組 盛 況 蛋e. 取
鑑Pi盈in ぬe s e e o nd 転 地 , 也e ぬ嘘 eh狐ge 霊威ぬ i王壬は由n 弧 e e量e v elsサ 醜e m odelu s e s
7望
e転移嘗e r3
di 艶re nt 触 c由n s of 也e ch孤 gein c o鎗まb 盛o n - o u n毛s ef 鮎p畠8tOP皇e Teajgf e e n
凪dyello wfblue pr o c e ss e s wi也 illtl mi毘 弧 e eie v els･ 腎払e n F edtie鮎 色 Of ぬe T edigf e e n
o utpti is large r毛ha n ぬ盛 ofyello wrblt e O n e, htle S Shi柔毛o 腎 a Ed(i-2j均 一 a x皇s. 苛も
e xpiain 也ethird 良aft w e, e oio rpef eePtio n虚 血ei王Iu min a n e e of 8･Oi l霊, f ede 嘩 ti竃s
e o n由butetetお eolo roppo n erit Cha n n elsto a e毛iv虚e Colo rslgn&lsby s o m e 弧 0 心電.
To e xplai追 払e fo u rth fe atttr e, 也e ligh臨e s s cha =ige W独 illt min a n e ele v el,
e o地主butio rl a m o u nt Ofthe photopie ltxffXin 狐 C efa cto rde e r e as e 温d 色感 of ぬe
s e 8tOPielt nin a n e efa cto rin c r e a s e wi 蝕 de e T e a S e皇ni 血fniiia n C ele v eL
Modelpa r a m ete rs ar e Obiain ed s o ぬ虚 血e m ode呈pr edicts 也e eき轡eぬ急 e 盛
re st血s be stby ale a se squ ilr e m e也od e x c eptfo r & , K
'
汐 ぬ遠?. The pafam e篭ef S, 島
a nd K
'
w n o f n aliz eまu nin a n c efa ete r 喜 S O蝕at 也e fa e細r of whi毛e be c o m e si O8彪
photopie ilt nin 弧 e e S a nd a v盛u e e stim盛若d 鮎n expe fiE n e n毛 at s e oモople
illt min 丘n e e S. T he v alu e s of leO弧d 7S.4 fo rKIQ 弧d K
'
拶 f e a eh ぬe eri号e ria. T he valn e
of K
'
w is obtain ed 鮎n a 触 etio n也威 appr o xim盛e 畠故意 r e量感io n s鮎節 be陶 e e n也e
photopl e 皿ds c o毛epielti nin a n e efa e毛o r s. Figt m 3-3 盛e 轡 Sぬe n o m al呈z ed l嘘由汲 弧 C e
fa ぬ r ofc o r r e琴e nde n e e C olo rto e a e払 紐st 血 p 喝ain st也e s e e毛opiel ぬ e efa e毛er
of 也e 竃e st chip. T he s olide 野 V eindic戚e s 盈PO W er触 e鮎n 威蝕 皿 e XPe 提e n電(y I
0.7 7)forthele astsqt H e触ingぬ ぬ疫d東急.
We量ghtin茎 e O e氏cie nts, a(E), 農E)ヲi約, m 瞬 き aく萄 弧d a(野 郎 鎚盈e畠 沌 S Of
illunin 弧eeE. T he v alu e s w er eぬte 烈嘘主丑ed電epF edict払e e xpe fim e n嘘 r e s威竃s態e s毛盛
e a ch iilumin a n c ele v el 拙速 盛o v g nin Figt m 3鴻 弧din Ta触 3-l･ T ぬ昏 陀 S ul毛 of 蝕e
pa 柁 血 e紐rs a(萄 and 顔E)indie盛e 也ai 地番 量nBu e n e 母 Of ph廠 p呈e 弧d s e 窃t母野皇e
itl min axle ef& ぬ r s e x e転流ge 也e a m o t n毛gfad 威呈y 威 也inti m量n 弧 e e重e v e玉. 鬼 m o 感 ¢f
蝕eina態昏n e eis abo嘘 ぬe s a m ebetw e e nlei nd 重量Ⅹ手 T he 閣量g鼓ぬg eo e氏e量e鴫 i(萄
and ”(E), e onirib 感en am o切或 efe o n s sign alsde e 摺 お e S W董ぬ de e n a s e皇n量ut m量n 温ee
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Chapte r3
lev el, while the w eighting c o efrlCie nt, a(E)aJld b(E), co ntributio n a m o unt of rod
signals change onlyslightly. Figu re315 depicts ano w chart ofo utun e ofthe m odel.
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FigtLr e3-4 C ha nge ofw eightingc o e氏cie nts of the m odel withillum inanc elev el
Table31 Weightingc o efBcie nts of the m odel wi th illumin an c el v el
Weighting
Co efrl Cient
IIIumiJla n Ce(lx)
0.01 0.1 1 10 100 1000
a(E) 0 0.042 0.222 0.356 0.735 l
AE) 0.829 0.722 0.51 2 0.312 0.070 0
I(E) 0.020 0.049 0.1$8 0.409 0.741 I
”(E) 0.017 0.042 0.132 0.307 0.689 1
a(E) -0,033 10.028 -0.014 0.006 0.015 0
b(E) 0.075 0.063 0.094 0.107 0.073 0
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違抗蛋藍
8 汽d豪富重電き抗
ま罰蛋毒藍抗整§
惑星
藍昏艶e 軒蓬野野藍逢済粗藍藍
戯 窃節電電位飛違重量重義u看酌量蓄電盈飛藍意
8
Figu r e3-5 FIo 腎 Ch盈紹ofo嘘重量n e of ぬe m odel
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C 転ap短r3
3.3.2 Pe r払r n a B C e戚t亀c 荘1昏盛el
Figtir e S3-1 皿d 3-2 F e V e al ぬ感 触e m ode呈e野毛tlf e Sぬebぉie 転 ぬ 若e S Ofe 最戸efim e n臨呈
r e s ults. C hm m盛 c e o mpe n e ntdecr ea se s wぬ de ef e a S e量nillt ni盈a n e e亨 ぬtie e転流 ge §
wi也 dee Te aS einillu min a n e e sinila glyto 也e expe rifn e n臨If e S tds, eolo T主spe feeived
e v e n atぬeilltt min 組 C-e Of e.Ol lx 弧d ligh蝕e s s ch弧geSdi 艶re n毛Iyfo rblttish a nd
r eddishchips a spr edieted 鮎m Pu rkinje shi虫.
To e stim ate ho w a e e ti mie ぬe m odel pr edic毛 ぬ蜜 e XPe 血 eぬ鎚 r e stl晦 王
Calc ulated the C王E eolo 若d量免re n e e §b虎留e e n故意 e XPe君i血e nial d盛温 血d 迅 Odel
p托di盛o n s obtdning L車, a * 皿d b* e o ord ぬ盛e s tlS mg 也e Juddrn ed 迫ed e olo T
m 盛ching 触 edo n s. T he48te st e elo r 血ps w er egr o uped a e e o rdingto 也e Mt m s ell
htle n O嘘io n(Y, Y亀 R …). T he AEab車, the c olo rdi 免r e n e e of 也e C王E LÅB sy東e m孟s
sho w n a s a免ぬ etio n ofillu mi鎚 由e efo r e a chC olor e aiego fyin 丘gu r e3-6. 鬼呈払e ugh 也e
C olo rdi 免re n c e sindic ate ぬe m aBEin u m v alu e appr o x量m aiely 威 IO 転学 ぬe av e T喝e
vaitleis about3 in 也e m e s opie r 弧ge S(i-e.el lx). T hiきindie盛e sぬ虚 血e n 8del量s
applicableifi S皇m tiiatingC olo r sin m e s opl eVisio nfor m皿 yefpぎa G畠ぢ由pu fPO S e S･
T he qu aii嘘iv e e stim ado n 鮎 m F量gu r e3-i indie &ie s 也ai &e e 那 r Oぎ 也e
pr edictio nisla rgefor 也epurple reg10n･ T he n a3O r e r m r e O m e S鮎 m 也宕P托die毛皇8 汲S
ef Ab*. T he Ab* is 血e l好ge St 弧 e ng 威
*
,
廃 車 盈 d AB重, 芝A量, 2･9呈 弧盛 3･75
re spe盛 v elyfo r也eil壬漉 ま汲 n e e Of ほ呈Ⅹ ･
T he CIEc olo rdi 飴r e n e eA EGb
* be陶 een 也e e xperim e n嘘 da臨 池d m ode王
pr edie鮎 nis ob ぬeda e e o rdingto
A EGb* - i(A L*)
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